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A single-stage catalyst free synthesis of hydrogenated graphene was studied in the process of methane 
conversion in a helium plasma jet created by a plasma torch at the power up to 45 kW and the pressure of 
710 Torr. The synthesis products were studied by the methods of scanning and transmission electron 
microscopy, thermal analysis, Raman spectroscopy, X-ray photoelectron spectroscopy, and X-ray 
diffraction analysis. 
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INTRODUCTION 
Graphene is the focus of attention due to its unique properties which are of interest to the fundamental and applied 
science. Nevertheless, mass production of graphene devices is still a matter for the future. It concerns the fundamental 
problem of preparing grapheme-based systems with a given structure, physical and chemical properties. On the one hand, the 
problem is that graphene properties vary significantly under the influence of various substances, impurities, and defects. On 
the other hand, these effects are used as chemical modifications of graphene surface to change its electronic properties and 
expand application scope, especially in semiconductor electronics [1], power engineering [2], and mechanical engineering 
[3]. As a rule, doping graphene with various atoms proceeds in several stages [4] by obtaining pure graphene using some 
known method at the first stage and modifying it at the next stages. 
At present, plasma-enhanced chemical methods are widely used in graphene synthesis [5-9]. These methods imply 
sublimation of carbon particles in a plasma jet of inert gases and condensation of the vapors on a cooled substrate. The 
advantages of using plasma-enhanced technologies are associated with the possibility to perform highly energy-consuming 
processes unachievable at low temperatures, increase productivity, and reduce the number of synthesis stages. The use of 
plasma torches for generating plasma jets makes it possible to remove power limitations, utilize different aggregate states of 
original chemicals (powders, gases, liquids), and optimize the whole process through independent control of pressure, energy 
input, and the ratio between the flow rates of the plasma-forming gas and carbon-containing materials. 
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